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A B S T R A C T  

The actual weight and b h c e  report i r  a contractural requirement for  the Boilerplate 
and Airframe atacks. The data contained in this report i r  t o  present the pro-flight 
oonfipration of Boilerplate Stack 100, 23, derived from the actual might  and balance 
and thrust  -@tor alignment determlnationrr conduuted at White Sands Wasile Rsnge. 

The hunch Ercrape Sycstarm is ballasted t o  obtain a darrired longihuiinal center of gravity 
for  the i n i t i a l  abort oonfiguration (L.E.S. and (2cmmmnd Module canbination, prior t o  
Escape Motor ignition), 
Cover and Ca,nard. 

The Launch Escape configuration includer the  Proteutive Boort 

A C C E S l l O N  NChrlBER D O C U M E N T  S E C U R I T Y  C L A S S I F I C A T I O N  

L I B R A R Y  U S E  O N L Y  

- 
T I T L E  O F  D O C U M E N T  

Pre-Flight A o t U  Wight and Balance Report 
Boilerplate Sta’ck No, 23 

RLgh Dynsmic Prerrure A b o r t  Test - A U T H O R ( S )  

Kerrler, J. F, 
D O C U M E N T  N U M 0 E R  C O D E  O R I G I N A T I N G  A G E N C Y  A N D  OTHER S O U R C E S  

MA - SdrID SID 63-w-12w 
P U B L l  C A T I O N  D A T E  C O N T R A C T  N U M 0 E R  

20 November 1964 HAS 9-150 

The Command Module is ballasted t o  a predicted weight and center of gravity and prorents 
the oonfiguration with the  actual f l i eh t  Earth Landing System inrtalled at the t h e  of 
the  actual weight and balance determination. 

The Service Module data present8 the  result8 from the  Dawney actual might and balanue 
determination and the changes that have occurred since its arrival at White Sands 
Missile Range. 
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N O R T H  A M E R I C A N  AVIATION,  INC.  ' SPACE and INFORMATION SYSTEMS DIVISION 

t 

ACTUAL YblEIGHT AND BALANCE SPORT 

HIGH DYYAI4IC P3ESSUiIE ABORT TEST 

-__I_- -..-I 
?3OILEXPUT3 STACK NO. 23 

-- 

This report  presents the pre-flieht mass data  of Boilerplate Stack No. 23, 
derived from the  ac tua l  weight and balance determinations of t he  individual  
module weighings conducted a t  White Sands Missile hnge, in t he  Vehicle 
Assembly h i l d i n g ,  between 6 October 1964 and 13 October 1964. 
ings  were accomplished by t h e  use of the  HU-154 Quotentiometer with t h e  
Hl.4-040 and H4-041 Revere load ce l l s .  
t h e  A r m y  Standards Lab a t  . . 3L i  into the A4-154 d i r e c t  mil l ivol t /vol t  reading 
instrument. 
on the  individual  calculat ion sheets as wel l  as corrections from standard 
gravi ty  t o  l o c a l  gravi ty  and buoyancy corrections.  

The weigh- 

The load c e l l s  were ca l ibra ted  by 

The millivo1f,/voI.t reading is converted t o  t rue  pounds mass 

ASSEMBLY CENTER OF GRAVITY 

Launch Escape Tower (Horizontal) X 
Launch Escape System (Horizontzl) x 
Command Module (Horizontal) X 
Command Nodule (Verticel)  Y and Z 
Command Module (Single  Cell,) !{eight (only) 
LES and Command Module - I n i t i a l  (Vertical)  Y and Z 
U S  and Commvld Module - Final (Vertical)  Y and Z 

Following each assembly weigh:ag, up t o  the  dete  of t h i s  report ,  all weight 
and/or center of gravi ty  changes were monitcred, plus future  known changes, 
and are employed i n  the  determination of the mass propert ies  f o r  t h e  subject  
bo i le rp la te  a t  launch. 

These corFections are s m s r i z e d  on page 25 f o r  the  Launch Escape Tower, 
page 28 f o r  the  Launch Escape System, Page 31, for t he  Command Module and 
page 41 f o r  t he  Lamch Escape System and Command Module combination. 

Due t o  the  Service Module weight and balance fixtures not being provisioned 
fcr  use a t  NSMR, the  Service Module weight and center  Of gravi ty  was 
nonitored f o r  changes since t h e  Downey weighing ( r e fe r  t o  SID 63-l.43-12, 
issued 5 Octcber 1964). These changes a r e  noted on page 36. 

k s ingle  c e l l  pull-up weight of t h e  Command Module was performed f o r  a weight 
ve r i f i ca t ion  t o  assure t h a t  no side loads were encountered during t h e  
horizontal  and v e r t i c a l  weighings cf the  Command Module. 
indicated on page 33. 

T h i s  weight i s  



*\  0 
I .  
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A sunnaary of the might,  center of gravity and iner t ia  for  Boilerplate 
Stack No. 23 from total. launch payload t o  Connnand Module a t  touchdown is 
presented on pages 3 and 4. The mass properties for  the Launch Escape 
Vehicle (LES and C/H) have been computed f o r  0.5 second intervals of main 
motor bUning to burnout and also including the pitch motor burning within 
the cycle. 
from the thrust  vector alignment determination. 

The mass properties mnmary ref lects  the rotated LES as derived 

The Launch Escape System is ballasted t o  meet a required longitudinal center 
of gravity (Xa = 1156.0 + 0.5 inches) for  the combined LES and CanapAna 
Module a t  launch. 
the C / H  forward apex cover wi th  t h e  je t t ison motor burning at  0.5 second 
intervals  t o  burnout (1.4 seconds) are  also included on page 4. 

The G s s  properties fo r  the Launch Escape System and 

A l l  i ne r t i a  data presented i n  the s u m p ~ ~ l ' y  are calculated values. 
ings entail& three consecutive deterplinatiwns, resulks 03 which were 
averaged t o  derive the reported mass properties, as shown i n  the sumrary. 

Curves presenting weight versue, center of gravity and iner t ia  are also 
included. These curves present the LEV a t  0.5 second burning intervalm, 
the deployment of the drogue chutes, drogue disconnect, deployment of 
p i lo t  chutes, deployment of Ipain chutes, Cnmmnnd Module a t  touchdown and 
the LES and forward apex cover fo r  je t t ison burning cycle. 

A l l  weigh- 

The weight breakdown summaries present t h e  functional groupings of structure 
and system weights of the various components. 
i s  shown t o  indicate the difference of the actual might  f r o m  the calculated 
weight . 

A manufacturing variation 

The dimensional diagram, page 45, shows the relationship of the Apollo 
Spacecraft Xa stations, which have an origin 998.7 inches below the tangency 
of the  Copmand Hodule structure mold line. 
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BP 23 COMHAND MODULE DESCENT PHASE 
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8 SXD 63-U3-12w 
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WEfcHT AND BALANCE DATA SHEET 

LAUNCH ESCAPE SYSTM - TOWER ASSMBLT 

HORIZONTAL (ONLY) 

J 

Vohiclo No. , & j - J t e  No. 23 

Incation VAB - I 6 M R  

Recorded By L. Beets 



l. . WE1G.i  AND BALANCE CALCULATION SHEET 

UUNCH ESCAPE SYSTEM - TOWER ASSEMBLY 
HORIZONTAL (ONLY) 

PUN VIEW Xa = 1083.21 

.$- 
Vehicle No.Boilerplate No. 23 Recorded By KO Lo Beets 

Location VAB - WSMR Date Performed 10-1-64 

I WEIGKT AND X - Y CENTER OF GRAVITY I 
REACT X 
p01m STA DESCRIPTION 

COmEcTm WEIGm AND CG &Y) 1 1104.6 b103.4 

mmNT STA 

537866 I I 
1 I 
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N O R T H  A M E R I C A N  AVIATION,  INC. SPACE and INFORh&4TION SYSTEMS DIVISION 

@ R B C T I O N S  TO ACTUAL WEIGHT AND BALANCE 

LAUNCH ESCAPE TOMER 

BOILERPLATE NO. 23 

ITEM 

Dual Mode Tower Feet 
Single Mode Tower Feet 
LES/CM Ekplosive Bolts (Partial)  
Tower to Apex Cover Linkage 
Y-9050 Tape 
Camera 
Camera Ins t l .  (Less Camera) 
Tower Leg Door Covers 

!OTAL CORWTIONS (Less Boost Cover) 
c 

F'wd. Section Boost Cover 
A f t  Section Boost Cover 

DTAL BOOST COVER 

'OTAL COR2ECTIONS (Idith Boost Cover) 

& 1 WEIGHT 

I - 
+ 
+ 
+ 
4- 
+ 
+ + 

17 43 
18 43 
4.. 90 
1.59 
0.62 
17.00 
27.40 
0.50 

+ - 
+ 
+ 
+ I 578.54 

+ 1 631.55 

- 

LONGITUDINAL 
xa 

1088.6 
1088.6 

' 1085.5 
1121.1 

1185.4 
1180.7 
1084 . 0 
1 1 1 L  I 
U A U . 4  

1168.2 

1099.2 
1048.6 

1070.1 

1078.3 

NOTE: The weight (only) of the items listed on th i s  page represents 
an actual weight obtained prior t o  installation. 



WEIGHT AND BALUZE DATA SHElsT 

LAUNCH ESCAPe 3YSm 

HORIZONTAL (ONLY) 

Xa = 1083.21 

Vehicle NO. No- 73 

Location VAB-WSMR 

Recorded By IT. V. Sheelev/J.F. Kessler 

Date Perfomad 10-8-64 

I 3 loo00 CaD. 25057.5 300.0 21757.5 

- 21759.0 b -- \ 

VERIFIED BY: 
NASA 

26 SID 63-143-lm 



YISIm m A T I O I  
I 

'aim mAc? LQLD AVRRAls IrnICArn BUUYAllcI GFUm 
QIU BLu)IIG UBIQIT CaumoTxO caUtEcr1a I 

c1 Blue 32694.0 813.7 -0.1 M.8 8U.4 
c7 Yellow 32791.0 819.5 -0.1 M.8 820.2 
D Red 24759 e 0  6256.9 -0.9 4 . 2  6262.2 b 

Cl 

Cell L o c w n  C2 

Cell Location D 

aa- (a8 % m w  1 
-31 IlX" -* 

LESS: Attach- Hwr. 

TmS: Gr ound Wire & C l a m  
V 

UIGa? 

8uL.I 
820.2 

6262.2 

7896.8 
- 0 

-6 .5  

A 

-2.0 
- _  

'3.5 
7k89.6 

27 
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\EIGHT 

CORRECTIONS TO ACTUAL WEIGHT AND BALANCE 

LAUNCH ESCAPE SYSTEM 

BOUERF'LATE NO. 23 

CENT 
Xa 

ITEM 

Dual Mode Tower Feet 
Single Mode Tower Feet 
W/CM Explosive Bolts (Partial)  
Tower t o  Apex Cover Linkage 
Cable Clamps (4) 
canard Link Aasy* 
Canard Position Pot. Instl. 
Canard Thruster Assy. 
Canard Thruster Assy. 
Y-90% Tape 
Fwd. Section - Boost Cover 
Aft Section - Boost Cover 
Camera 
Camera Inst l .  (Less Camera) 
Ordnance Instil. (Canard & Motor) 
Tower Leg Door Covers 

- + - - 
- 
+ 
+ 
+ 
4- 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

- 

- 
+ - 

17 43 
18 43 
4.90 
1- 59 
0.20 
6.76 
0.50 

36.60 
36 . 94 
0.62 

245 49 
333 05 
17.00 
40 40 
2.90 
0.50 

1088.6 
1088.6 
1085.5 
u21.0 
l205.0 
i i i n  o 

3.439 6 
1439.0 
U39 0 
~16.4 
1099.2 
1048 . 6 
-5.4 
1191 . 1 
u . 2  
1084 . 0 

J4+w. 7 

655.25 I 1086.8 

Z OF GR 
Ya 

0.0 
0.0 
0.0 
0.0 
0.0 
n n  

-2.5 
0.0 
0.0 
0.0 
0.0 

-1.0 
0.0 

4 .3  
0.0 
0.0 

- 

W . V  

4 . 5  - 

TITY 
za 
0.0 
0.0 
0.0 
0.0 
0.0 

-8.0 
4.4 
4.4 
0.0 

4.3 
-1.0 
0.0 
5.1 
0.0 
0.0 

- 

n n  
' I  .u 

- 
-0.4 - 

NOTE: The weight (only) of the items indicated represents an actual 
weight obtained prior to  installation. 

28 



WEIGHT AND BALANCE DATA SHEET 

COMMAND MID- - HWZONTAL 

Xa = 1079.05 1028.u 
v a o l e  NO. Boilerplate No. 23 Reoordd By K. L. Beets/J. F. Kessler 

&oeation VAB - WSMR L. Date h r f O r # d  10-6-64 

I 3 13158.5 293 . 5 12865 . 0 
> - ._ l2871r.7 . 



WEIGHT AND BALANCE CALCULATION SHEET 

REACT LOAD 

A Red 
B Yel low 

- . c  Blue 

COMMAND MlDULE - HORIZONTAL 

I 
I.. 1 -*.......- -.-- -. --- 

WEIGHT READING WE IGHT CORRECTION COBRECTION 

12874 0 7 3233 e 4  -0 .5 +3.2 3236.1 

ZVX"dGE l N U  ILALl!,U &-ci&-<f b M V  I1 I 

U820.0 3741.3 -0.6 +3.7 3744.4 
12580 . 7 3174 4 -0.5 +3.2 3177 . 1 

Xa =1079.05 I 1028.44 I 

Vehicle NO. Boilerplate NO. 23 

Location VAB - WSMR D a t e  P e r f o r m e d  10-644 

, R e c o r d e d  By K. L. Beets/J. F. Kessler 

I REACT WEIGHT mIm DESCRIPTION 

1 

1037.2 

s mmm 
34919l.4 
3850891 
3267457 

10610262 
-317996 

-38978 
-6378 

6992 
10253902 

0 



WEIC)IT AND BALANCE DATA SHEET 

C O W  MODW - VERTICAL 

I 
& 

I 

Vohicle NO. m t e u  

1ac.t10n VAB - WSMR 



, 

41.24 
30.65 
30.65 

5.95 
-0.50 
6.26 

+Y 

-169353, 
U6945 
w 5 6 7 ,  
61154 

235 

42, 

Vehicle No. 

Locat ion 

. 
4 

CORRECTED WEIGHT AND CG Cy-Z) 

- 
JAB-WSMR Date Performed 10-7-61 

9973 -3 0.50 4942 

WE IQPT DERIVAT ION 

I WEIGHT AND Y - 2 CENTER OF GRAVITY 1 

29.701 44791 

32 



SINGU CEU !ENSION WEIGHING 

A m 8  READIIG 39763 8 

Less: Hl.4-9001 sl ing - -  
Less: HI&-9001 Lifting Pad8 
Less: (4)Apex Cover Hold D m  Boltg 

NET WEIClIT (81 mighod) 9830.5 

Plus: Corrections - Page 34 +150.8 

C O U C T P )  YIIGIIF 9981.3 

VERIFIED BY: ,- 



N O R T H  A M E R I C A N  AVIATION.  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

B a l l a s t  - Aft Heat Shield 
Ballast - A f t  Heat Shield 
B a l l a s t  - A f t  Heat Shield 
LES CM Tower Attach Nuts & Bolts 
&M Tension Tie Straps ( P a r t i a l )  
Hoist Ftg Plugs & Patching 
Camera Cable Clamps & Xducer Line 
Mission Sequencer 
Main Battery Electrolyte 
(4) P p o  Batteries Electrolyte 
(2) P p o  Batteries Electrolyte 
Camera 
Camera Generator 
Camera Battery 
Camera Control Unit 
Camera MO-3 Mount 
Camera Control U n i t  Bracket 
Dehumidifying Bags 

. 

CORRECTIONS TO ACTUAL WEIGHT AND BALANCE 

+ - 
+ + 
+ 
+ 
+ 
+ 
+ 
+ + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ - 

COMMAND MODULE 

BOILERPLATE NO. 23 

xa Ya Za 

I Total C/M Corrections I +  

40 97 
20.95 
20.22 
3 -40 
2.44 
6.75 
0.65 
29.60 
7-90 
3 030 
1.70 
17.80 
2.20 
7.80 
3.20 
1.30 
2.60 
22.00 

150 . 78 

CENTER OF GRAVITY 

1013.7 

1013 . 7 
1080 . 9 
1015.3 
1061 . 0 
1075 . 0 
1043.0 
1018.0 
1018 . 0 
1040.6 
112k.O 
1033.6 
1028 . 4 

IOU 7 
-19.0 
-4.8 
19.5 
0.0 
0.0 
0.0 
15 .O 
-44.2 
0.0 
0.0 
48 .O 
0.0 
29.4 

' 45.4 

62.4 
65.7 
62.9 
0.0 
0.0 
0.0 

-15.0 
11.5 
38.1 
38.5 
0 00 
-0.8 

I 45.3 ' -27.3 

1037.2 I -4.8 I 29.7 

NOTE: AU. corrections itema l i s t e d  above, except for the mission sequencer 
and LEs/tX Tower attach nuts and bolts, represent and actual weight 
(only) obtained prior t o  installation. 

34 
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NORTH A M E R I C A N  AVIATION,  NC. SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT AND CENTER OF GRAVITY SUMMARY 

COMMAND MODULE 

BOILERPLATE NO. 23 

Horieontal Weighing (Page 30) 

Vertical Weighing (Page 32) 

C a m a n d  Module (Average) 

CENTER OF GRAVITY 

9973.3 1 - 1 0.50 I 6.61 
I I I 6.6 

9975.0 I 

75 
SID 63-l.43-12w 



e .I . N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT AND BALANCE SUMMARY 

SERVICE MODULE 

BOILERPLATE NO. 23 

ITEM 
- 

%/M-(Act. W t  & Bal. Rpt Su3 63-143-12) 

hss: Cdc. Camera Ins t l .  (IRSS Camera) 
Plus: Act. Camera Inst l .  (Less Camera) 
Less: Rubber Bumper 
Plus: Rubber Bumper Mod. 
Plus:  Tension T i e  Straps (Partial)  

Service Module Corrected Wt. & C.C. 

WEIGHT 

9515.2 

61.1 
64.8 
3.6 
5 03 
2.4 

9523.0 

CENTER OF GRAVITY 

Xa 

932.6 

926 5 
926.5 

1017 . 8 
1017 . 8 
1007 *3 

932.6 

Ya 

-0.7 

15.9 
15.9 
0.0 
0.0 
0.0 

- 

-0.7 

NOTE: .#service Module Total indicated is as referenced i n  t h e  Actual 
Weight and Balance Report SID 63-l.43-12, dated 5 October 1964. 

36 
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-7.5 

-11.6 
-U*6 

0.0 
0.0 
0.0 

-7.5 
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b E m A R O N  m-m G-rn!S ZEBD COBRECTED AVERAGE 
NUHBER CELL READING READING READINC RUDIW 
1 Red 21113 . 5 299 .O 208U. 5 I 

2 S/N 3k2l5 2lll5.0 299.0 2- .o 
3 U I g 7 - 5  -~ 311R2g- 5 

2 20819.7 

. K 
WEIGRT AWD BALANCE DATA SHEET 

LAUNCH ESCAPe STSTB4=C(IwIuND H O D a  

+Z 



t 

Vobicle Recorded By K. F- m e r  

lacation VAB - )6MR D8te Perforrd 10-12dk 

WILQLT Am Y - 2 cnrrrl k OF CIAVITY I 



rT 3 u197 5 299.0 I 20898 , 5 I 

_ I .  
A L 

r 3 25368.0 299,o 25069.0 I 

I J 

F 
25050 . 2 



x 
Vahicle 

Ref. Axes 

Vehicle No. Boilerplete .No. 23 

Inca t loa 

A A 

Recorded by lL Lo WotdJ.  F. Koqlor 

h t o  Petfornil -6~ 

I WrIQU AIlD Y - 2 CEWTER 01 GRAVITY 

Plur: c o ~ c t i o o .  - P8go w ';n3 00 

I 
1 

I 1 

I I I 1 



SPACE and INFORMATION SYSTEMS DIVISION 
c * &  

NOR;H A M E R I C A N  AVIATION, INC. 

CORRECTIONS TO ACTUAL WEIGHT AND BALANCE 

LAUNCH FSCAPE S Y S m  - COMMAND M O D W  

BOILERPLATE NO. 23 

~ 

CM - Dehumidify Bags 
CM - Tension T i e  Straps (Partial)  
CM - Hoist Ftg's Plugs & Patching 
CN - Cable Clamps &Xducer Line 
CM - Main Batter Electrolyte 
CM - (4) Pyre Batteries Electrolyte 
ZM - (2) 3 r o  Batteries Electrolyte 
CM - Mission Sequencer 
CM - Camera & MO-3 Mount 
CM - Camera Generator 
CM - Camera Battery 
CM - Camera Control U n i t  & Bracket 
LES - Cable Clamps 

LES - C a n a r d  Position Pot. Instl .  
LES - Canard Thruster Assy. Mod. 
US - Y-9050 Tape 
LES - Fwd. Section Boost Cover 
I S  - Aft Section Booat Cover 
LE3 - Camera 
LES - Camera Inst l .  ( ~ e s s  Camera) 
LIB - Ordnance Ins t l .  (canard 
LES - Tower Leg Door Covers 

I B  - C a n a r d  Lhk A8Sy. 

Rkur) 

Total Correction m/CM 

- 
+ - 
- - 
+ 
+ 
+ 
+ 
+ 
t 
+ 
+ + + 
+ 
+ 
+ 
+ 
+ + 
+ 
+ 
+ 
+ 
+ 
+ 
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- 
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WEIGHT 
~ 

22.00 
2 044 
6.75 
0.65 
7.90 
3 -30 
i. 70 

29 . 60 
19.10 
2.20 
7.m 
5.80 
0.20 
6.76 
0.50 
0.34 
0.62 

245 49 
333 05 
17.00 
40 40 
2.90 
0.50 

CEUTER OF GRAVITY 

Ya 

-17 8 
0.0 
0.0 
15.0 
0.0 
0.0 
48.0 
-44.2 
0.0 

29.4 
45 -4 
28.9 
0.0 
0.0 
-2. 5 
0.0 
0.0 
0.0 
-1.0 
0.0 

0.0 
0.0 

-0.3 

-0.82 

Za 
- ~ _ _  

40.8 
0.0 
0.0 

-15.0 
38.1 
38.5 
0.0 

11.5 
-0.8 

-45 03 
-27.3 
-444 
0.0 
-7.0 
-8.0 
4.4 
0.0 

-1.0 
0.0 
5 -1 
0.0 
0.0 

4 . 3  



" * A 

N O R T H  A M E R I C A N  AVIATION,  INC. SPACE and INFORMATION SYSTEMS DIVISION 
._ 

BASIC STRUCTURE 

Tower Assy. 
Escape Motor Skirt 
Canard 
Insulation 
Attaching Parts 

EXPLOSIVE BOLTS (Partial) 

PRORTLSION 

Escape Motor (Live) 
Pitch Control Motor (Live) 
Jettison Hotor h Interstage (Live) 

ELECTRICAL 

INSTRUMENTATION 

BALLAST INSTALLATION 

Ballast Plates 
Ballast Stud Ut Nuts 
Ballast Retaining Plate 

BOOST COVER 

MANUFACTU~NG VARIATION 

LAUNCH ESCAPE SYSTEM WEIGHT 

(5363) 

4786 
49 

528 

(443) 

414, 
26 
3 

(-103 

8165 



* * N O R ~ H  AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION 

BASIC STRUCTU€E 

Structure - Less Ablator 
Ab la to  r 

WEIGHT BREAKDOWN SUMMAW 
COMMAND M O D W  

SEXONDARY STRUCTUIE 

Internal Ballast 
Forward Cover Ballast 
Aft Heat Shield Ballast 
Equiptent Racks and Supports 
C o ldplat  e s 
Tension Ties (Partial) 

STABILIZATION AND CONTROL 

ENVIAONMENTAL CONTWL 

EARTH LANDING SYSTEM 

INSTRUKENTATION 

ELECTRICAL PaWER SYSTpi 

COMMUNICATIONS 

MANUFACTURING VAFUATlON 

COMMAND MODULE WEIGHT 

43 

4930 
312 

(3045) 

(351) 

(-35) 

9975 



- * - NOR'TH AMERICAN AVIATION, INC. SPACE md INFORMATION BYSTEMS DIVISION 

B A S I C  STRUCTURE 

SECONDARY STRUCTURE 

Internal Ballast 
Tension Ties (Psrtial) 

ELECTRICAL PCRJER SYSTEM 

MANUFACTURING VARIATION 

SERVICE XODULE WEIGHT 9523 



*- N ~ T H  A M E R I C A N  AVIATION, INC. SPACE md INFORMATION SYSTEM0 DIVISION 

LAUNCH 
ESCAPE 
SYSTEM 

MODULE 

4 

t 
I .  

'133 . 8 

I 

I 

1.5 

i L! 

" I  

DIMENSIONAL 
DIAGRAM 

154.0'' DIAMETER 
MODULE SERVICE ' I -  I 

i 

45 


